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RESEARCH PROJECT SEGMENT 

State: A1 as ka 

P r o j e c t  No. : F-9-11 

Study No.: AFS-41 

Job No. : AFS 41-7 

Name: Sport Fish Investigations 
o f  A1 as ka 

Study Ti tl e: A STUDY OF CHINOOK SALMON 
I N  SOUTHEASTERN ALASKA 

Period Covered: Ju l y  1, 1978 t o  June 30, 1979. 

ABSTRACT 

The chinook salmon, Oncorhzjnchus tshaw2jtscha (Walbaum), research  p r o j e c t  
was i n i t i a t e d  i n  1971 t o  determine t h e  s t a t u s  o f  important chinook 
salmon s tocks  and methods of enhancing deple ted  popula t ions  i n  Southeas te rn  
Alaska. 

Major emphasis during t h e  l a s t  s e v e r a l  years  has been placed on determining 
migrat ion rou te s  and a reas  o f  ha rves t  o f  Southeas te rn  chinook through 
coded wire  tagging and monitoring of  chinook escapements. 

The Taku I n l e t  d r i f t  g i l l n e t  f i s h e r y  was monitored t o  determine t h e  
i n c i d e n t a l  ca tch  o f  chinook salmon. An es t imated  565 mature and 1,026 
immature chinook were harvested.  

Catches o f  i n c i d e n t a l l y  caught immature chinook were g r e a t l y  reduced by 
n igh t  c lo su res  i n  t h e  D i s t r i c t  106 d r i f t  g i l l n e t  f i s h e r y .  

?Ile enumerated escapement of  1,620 f i v e -  and s ix-year -o ld  spr ing  chinook 
salmon i n t o  t h e  Nakina River ,  which i s  t h e  major chinook spawning t r i b u t a r y  
of t h e  Taku River,  was t h e  lowest escapement s i n c e  1972. This  was 
caused by t h e  very weak r e t u r n  o f  f ive-year -o ld  chinook from t h e  1973 
brood year .  

Age c l a s s  d a t a  c o l l e c t e d  on Taku chinook salmon during 1978 i n d i c a t e s  
t h a t  t h e  1979 run of  s ix-year -o ld  chinook (1.4) should be very weak, t h e  
r e t u r n  of f ive-year -o lds  (1.3) f a i r l y  s t rong ,  and t h e  r e t u r n  o f  four-  
year-old jacks (1.2)  very s t rong .  A t  p r e sen t ,  i t  appears t h a t  t h e  1980 
spawning run i n t o  t h e  Taku o f  t h r e e  and fou r  ocean chinook ( f i v e -  and 
s ix-year -o lds)  should be very s t rong .  

Escapement information on chinook salmon i n  t h e  S t i k i n e ,  Unuk, Chickamin, 
S i tuk ,  Keta, Blossom and King Salmon r i v e r s  i s  presented .  



During 1978 a  t o t a l  o f  48,666 chinook salmon smolts  and r ea r ing  juven i l e s  
were captured i n  var ious  t r i b u t a r i e s  o f  t h e  Taku River and coded wire  
tagged, and 9,326 were captured and tagged on t h e  S t i k i n e  River.  

A pre l iminary  survey i n d i c a t e d  t h a t  s u f f i c i e n t  j uven i l e  chinook a r e  
a v a i l a b l e  f o r  f u t u r e  coded wire  tagging i n  t h e  Unuk River.  

Recommendations f o r  management inc lude  t h e  fol lowing:  d i scont inue  t h e  
minimwn s i z e  r e s t r i c t i o n  on s p o r t  caught chinook nea r  major chinook 
systems from May 1 t o  June 30, cont inue r e s t r i c t i v e  r egu la t ions  designed 
t o  p r o t e c t  maturing n a t i v e  chinook, and cont inue t o  monitor d r i f t  g i l l n e t  
f i s h e r i e s  throughout Southeas te rn  t o  determine t h e  ca tch  o f  i n c i d e n t a l l y  
caught immature chinook. 

Research recommendations inc lude  continued coded wire  tagging and recovery 
of n a t i v e  juven i l e  sp r ing  chinook, monitoring of escapements, and determi- 
na t ion  of  e f f e c t s  of ca tch  and r e l e a s e  i n  f r e s h  water .  

BACKGROUND 

Spring run chinook salmon s tocks  a r e  a t  a  low l e v e l  along much of t h e  
P a c i f i c  Coast. In some a r e a s  dec l in ing  popula t ion  l e v e l s  a r e  p a r t i a l l y  
a s soc i a t ed  wi th  l o s s e s  of  h a b i t a t .  Examples o f  such h a b i t a t  l o s s  inc lude  
t h e  impounding o r  damming o f  flow on t h e  Columbia and Sacramento r i v e r s  
which has destroyed both spawning a reas  and r e a r i n g  h a b i t a t  f o r  j uven i l e s .  

Although most chinook salmon r i v e r  systems t o  t h e  no r th  of  t h e  Columbia 
have not  s u f f e r e d  from l o s s e s  of  h a b i t a t  o r  water  q u a l i t y ,  t h e  s tocks  of 
chinook have dec l ined .  We be l i eve  t h e  major reason f o r  t h e i r  d e c l i n e  i s  
overharvest .  The chinook salmon i s  t h e  only salmon spec i e s  which i s  
a v a i l a b l e  t o  s p o r t  and commercial t r o l l  f i s h e r i e s  f o r  up t o  t h r e e  o r  
four  years  and, i n  add i t i on ,  is  o f t e n  sub jec t ed  t o  n e t  f i s h e r i e s  nea r  
t h e i r  r i v e r  o f  o r i g i n .  

I n  an at tempt  t o  r e b u i l d  deple ted  Southeast  Alaska sp r ing  chinook s tocks ,  
g i l l n e t  f i s h e r i e s  which have opera ted  near  o r  i n  t h e  mouths of  t h e  
Alsek, Taku and S t i k i n e  r i v e r s  have been e l imina ted  o r  s eve re ly  r e s t r i c t e d  
t o  p r o t e c t  r e tu rn ing  spawning runs.  I n  many a r e a s  s p o r t  and commercial 
t r o l l  c lo su res  o r  reduct ions  i n  bag l i m i t s  have a l s o  been made t o  p r o t e c t  
maturing n a t i v e  chinook. 

Although these  c losu res  and r e s t r i c t i o n s  imposed on some o f  our  te rmina l  
F i she r i e s  have increased  escapements, f u r t h e r  r e s t r i c t i o n s  on ha rves t  of 
immature chinook may be needed t o  r e b u i l d  s tocks .  Coded wire  tagging of 
important Southeast  chinook s tocks  w i l l  permit  u s  t o  follow t h e  migratory 
rou te s  of var ious  s tocks  during marine r e a r i n g  and thereby determine 
a reas  o f  e x p l o i t a t i o n .  

Table 1 l i s t s  t h e  s c i e n t i f i c  and common names of  a l l  spec i e s  mentioned 
i n  t h i s  r epo r t .  The Taku and S t i k i n e  r i v e r  drainages a r e  i l l u s t r a t e d  i n  
Figures  1 and 2. 



rab le  1. L i s t  o f  common names, s c i e n t i f i c  names and abbrevia t ions .  

Common Name S c i e n t i f i c  Name 6 Author Abbreviation 

Chinook salmon Oncorhynchus tshawy tscha (Walbaum) KS 

Coho salmon 

Sockeye salmon 

Dolly Varden 

Oncorhynchs kisutch (Walbaum) 

Oncorhynchus nerka (Walbaum) 

SaZveZinus ma Zrna (Walbaum) 

Cut throa t  t r o u t  SaZmo cZarki Richardson CT 



F i g u r e  1. Taku River  Drainage 
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RECOMMENDATIONS 

Management -- 
1 .  Areas near  t h e  mouths of t h e  Taku and S t i k i n e  r i v e r s  should have no 

minimum s i z e  on s p o r t  caught chinook salmon harves ted  from May 1 
through June 30. Large numbers o f  precocious males r e tu rn ing  t o  
spawn a r e  a v a i l a b l e  and could be harves ted  without  damaging t h e  
spawning run. 

2 .  R e s t r i c t i v e  r egu la t ions  designed t o  p r o t e c t  maturing chinook salmon 
s tocks  near  t h e i r  r i v e r s  o f  o r i g i n  should be continued. Southeast  
chinook s tocks  a r e  s t i l l  a t  a low l e v e l  and continued r e s t r i c t i o n s  a r e  
necessary t o  r ebu i ld  t h e  s tocks .  

3,  D r i f t  g i l l n e t  f i s h e r i e s  throughout Southeas te rn  Alaska should be 
monitored t o  ensure t h a t  l a r g e  numbers of  immature chinook a r e  not  
being harves ted  i n c i d e n t a l l y  t o  t h e  t a r g e t  spec ies .  Night c lo su res  
should be made i n  a r eas  with high i n c i d e n t a l  catches of chinook. 

Research 

1. Coded wire  tagging of  j uven i l e  chinook salmon should be conducted on t h e  
'Taku, S t i k i n e  and Unuk r i v e r s .  

2. Sampling of chinook salmon throughout Southeas te rn  Alaska should begin 
during J u l y ,  1979, as  chinook smolts  tagged during 1975 w i l l  have reached 
l e g a l  s i z e  711 mm TL (28 i n ) .  Recovery of  coded wire  t ags  w i l l  permit  us 
t o  determine marine migra t ion  p a t t e r n s  and a reas  o f  harves t  a t  var ious 
l i f e  h i s t o r y  s t ages  o f  important n a t i v e  chinook s tocks .  

3.  The e f f e c t  on spawning success  of  captur ing  and r e l e a s i n g  prespawning 
and spawning chinook salmon on commonly used s p o r t  gea r  i n  t h e  
Nakina River should be determined because o f  r e p o r t s  t h a t  i nd iv idua l s  
a r e  ca tch ing  and r e l e a s i n g  up t o  60 p e r  day. 

4 .  Escapement o f  chinook salmon i n  t h e  major and medium s i z e d  chinook 
salmon spawning systems i n  Southeast  should be monitored by a e r i a l ,  
ground and weir  enumeration. 

OBJECT IVES 

1. Determine t h e  ca tch  and escapement o f  Taku River chinook 
s a  llnon . 

2 .  Determine i f  a delayed r e l e a s e  o f  n a t i v e  Taku chinook 
smolts w i l l  r e s u l t  i n  t h e  f i s h  remaining i n  t h e  l o c a l  
Juneau a rea .  

3 .  Determine t h e  ca tch  and escapement o f  S t i k i n e  River  
chinook salmon. 



4 .  Determine t h e  f e a s i b i l i t y  of  captur ing  s u f f i c i e n t  
numbers of chinook smolt o r  r ea r ing  juveni les  i n  
t h e  Chickamin o r  Unuk r i v e r s  f o r  a coded wire  
tagging program. 

5 .  Determine t h e  escapement of Chickamin and Unuk ~ i v ' e r  
chinook salmon. 

6 .  Determine t h e  escapement o f  chinook salmon i n  o t h e r  
important spawning r i v e r s  of  Southeas t  Alaska. 

'I7ECt1NIQUES USED 

Commercial chinook salmon ha rves t  d a t a  were taken from s t a t i s t i c a l  runs which 
were compiled from ind iv idua l  f i s h  t i c k e t s .  Mid-eye t o  fork  of  t a i l  measure- 
n~cn t s  were taken from chinook salmon sampled i n  t h e  g i l l  n e t  f i s h e r i e s  and on 
t hc  spawning grounds. 

During August, 1978, a t r i p o d  weir  was opera ted  on t h e  Nakina River  approxi- 
mately 137 m (150 yd) above t h e  junc t ion  with t h e  S i l v e r  Salmon River .  
Chinook spawning above t h e  weir  were enumerated a f t e r  they could no 
longer  maintain s t a t i o n  i n  t h e  r i v e r  and f l o a t e d  aga ins t  t h e  wei r  f ace .  
'J'hc s t r u c t u r e  was cleaned of carcasses  a t  10 a.m. and 7 p.m. d a i l y .  A l l  
spec ies  were enumerated, and length  da t a ,  s c a l e  samples and sex 'de te rmina t ion  
wcrc c o l l e c t e d  from t h e  chinook. 

Upriver surveys of both banks of t h e  r i v e r  were conducted every o t h e r  
day t o  enumerate and sample spawned-out chinook which had no t  f l o a t e d  
downriver t o  t h e  weir.  The survey a r e a  extended approximately 2.4 km (1.5 mi) 
;ibovc t h e  weir .  

All escapement surveys were conducted by f o o t  o r  by "Aloutte I I" ,  "Huges 
5OO" o r  " H i l l e r  12E" h e l i c o p t e r s .  Only th ree -  and four-ocean chinook 
(660 Inm o r  26 i n  t o t a l  l ength  o r  l a r g e r )  were enumerated during a e r i a l  
: L I I ~  f'oot surveys.  

(;ee minnow t r a p s  b a i t e d  w i t h  salmon roe were used exc lus ive ly  t o  capture  
rear ing  salmonidae. 

Chinook smolts and r ea r ing  juven i l e s  were anes the t i zed  wi th  MS 222, 
marked by removal of t h e  adipose f i n ,  and micro-wire tagged with a 
Northwest Marine Technology, Inc.  t a g  i n j e c t o r .  The tagging u n i t  was 
modified t o  func t ion  under remote condi t ions  by conversion t o  a 24 v o l t  
b a t t  c ry  system (Koerner, 1977) . 

'The micro-wire t a g s  were made of  type  302 s t a i n l e s s  s t e e l  wire  and were 
. 2 5  rnm (.0098 i n )  i n  diameter and 1.0 mm (.0394 i n )  i n  length .  A code, 
based on t h e  b ina ry  system, was etched i n t o  t h e  s u r f a c e  of  t h e  wire  t o  
i d e n t i f y  t h e  agency tagging and t h e  s p e c i f i c  t rea tment  o f  t h e  ind iv idua l .  



To ob ta in  maximum r e t e n t i o n  of  t h e  micro-wire t a g s  they  must be implanted 
i n  t he  c a r t i l a g i n o u s  wedge i n  t h e  f i s h ' s  snout .  Severa l  f i s h  were thus  
sampled d a i l y  t o  i n s u r e  proper  t a g  placement. The f i s h ' s  s k u l l  was 
b i sec t ed  by a v e r t i c a l  i n c i s i o n  through t h e  do r sa l  median plane t o  t h e  
o r a l  cav i ty .  The t a g  was then  r e a d i l y  observed i n  t h e  f i s h ' s  snout .  I f  
t h e  t ag  was improperly p laced ,  adjustments i n  t h e  depth of  t h e  head mold 
liere made and s e v e r a l  more f i s h  checked t o  ensure proper  placement. 

The micro-wire t a g s  were magnetized by dropping t h e  tagged f i s h  head 
f i r s t  through a r i n g  magnet i n t o  a bucket of  water.  The f i s h  were then  
passed through a NMT f i e l d  sampling d e t e c t o r  t o  check f o r  t h e  presence 
o f  a magnetized t ag .  

Samples of  chinook smolts  and r e a r i n g  juven i l e s  were c o l l e c t e d  f o r  age 
and growth determinat ions.  F ish  were measured from t h e  t i p  of  t h e  snout 
t o  t h e  fork  of  t h e  t a i l  t o  t h e  n e a r e s t  mi l l ime te r  and seve ra l  s c a l e s  
were taken from t h e  p r e f e r r e d  a r e a  a t  t h e  p o s t e r i o r  edge o f  t h e  do r sa l  
f i n ,  two rows above t h e  l a t e r a l  l i n e .  

To determine t h e  age o f  chinook harves ted  i n  var ious  s p o r t  and commercial 
f i s h e r i e s  i n  Southeast ,  and on t h e  spawning grounds, s c a l e s  were co l l ec t ed .  
Sca les  were taken i n  t h e  p r e f e r r e d  a r e a ,  two rows above t h e  l a t e r i a l  
l i n e  and s l i g h t l y  p o s t e r i o r  t o  t h e  i n s e r t i o n  o f  t h e  do r sa l  f i n .  Because 
of t h e  high occurrence o f  regenera t ion  i n  chinook s c a l e s ,  f i v e  e x t r a  
s c a l e s  were taken from each s i d e  o f  each f i s h  near  t h e  p r e f e r r e d  a r e a  
and placed i n  a numbered co in  envelope. 

Sca les  were l a t e r  examined under a b inocu la r  microscope and t h e  f i r s t  
complete s c a l e  was soaked i n  de t e rgen t ,  c leaned,  and mounted on a numbered 
gum card. They were pressed  i n  c e l l u l o s e  a c e t a t e  and analyzed under an 
Eberback micro-pro jec tor  a t  t h e  magni f ica t ion  o f  80 X.  

FINDINGS 

Taku River S tud ie s  

D r i f t .  G i l l n e t  Fishery i n  Taku I n l e t :  

The spr ing  d r i f t  g i l l n e t  f i s h e r y  was aga in  c losed  i n  1978 a s  during t h e  
p a s t  two years  t o  p r o t e c t  maturing Taku River sp r ing  chinook salmon. 
The d r i f t  g i l l n e t  f i s h e r y  now opens on t h e  t h i r d  Monday i n  June and 
137 mm t o  140 mm (5 3/8 i n  t o  5 1 / 2  i n )  s t r e t c h e d  measure nylon mesh 
g i l l n e t s  a r e  u t i l i z e d  t o  ha rves t  p r imar i ly  sockeye salmon. 

Concern f o r  t h e  high i n c i d e n t a l  ha rves t  o f  immature chinook salmon 
durlng t h e  1973 "sockeye salmon1' f i s h e r y  l e d  t o  t h e  annual monitoring o f  
t h e  Taku I n l e t  d r i f t  g i l l n e t  f i s h e r y  (Kissner ,  1973-1978). From discuss ions  
with g i l l n e t  fishermen it was t h e  consensus of  opinion t h a t  t h e  major i ty  
of t h e  i n c i d e n t a l  t ake  occurred during hours o f  darkness (Kissner ,  1977) .  



Apportioning pre l iminary  ca tch  f i g u r e s  i n d i c a t e s  t h a t  565 maturing 
chinook and 1,026 immature chinook were harves ted  i n  t h e  Taku g i l l n e t  
f i s h e r y  during 1978. 

An oppor tuni ty  t o  t e s t  t h e  e f f e c t  of  day l igh t  openings only,  t o  p r o t e c t  
irrlmature chinook occurred during t h e  1978 f i s h i n g  season i n  D i s t r i c t  106 
('[able 2) .  During t h e  f i s h i n g  per iod  o f  June  26-27 i n d i c a t i o n s  were 
t h a t  a l a r g e  number of  immature chinook were i n  t h e  a rea .  During t h e  
next t h r e e  f i s h i n g  per iods  n i g h t  f i s h i n g  was p roh ib i t ed  and t h e  i n c i d e n t a l  
ha rves t  was g r e a t l y  reduced. Overnight f i s h i n g  occurred again on J u l y  24-25 
and 1,162 i n c i d e n t a l l y  caught chinook salmon were taken.  The ha rves t  
dropped dramat ica l ly  during t h e  next  two f i s h i n g  pe r iods ,  which had 
day l igh t  openings only.  The i n c i d e n t a l  ha rves t  aga in  rose  during 
August 14-17 when n igh t  f i s h i n g  was aga in  permi t ted .  

I t  appears t h a t  a l l  d r i f t  g i l l n e t  f i s h e r i e s  i n  Southeast  should be 
c l o s e l y  monitored t o  determine i f  l a r g e  h a r v e s t s  o f  immature chinook a r e  
occurr ing and i n  cases  with high ca t ches ,  f i s h i n g  should be  permi t ted  
o n l y  during day l igh t  hours .  

Escapement : 

The 1978 escapement of 1,620 t h r e e  and fou r  ocean chinook salmon i n t o  
t h e  Nakina River was t h e  lowest observed s i n c e  1972 (Table 3 ) .  This  was 
caused by t h e  very weak-return o f  t h r e e  ocean spawners (Tables 4 and 5 ) ,  
which was p red ic t ed  l a s t  year  (Kissner ,  1978), based on t h e  weak r e t u r n  
of th ree-year -o lds  (1.1) a t  t h e  Nakina ca rcas s  wei r  i n  1976 and four -  
year-olds  (1.2) i n  1977. 

I'he number o f  spawned-out a d u l t  chinook enumerated a t  t h e  Nakina ca rcas s  
weir i n  1978 was correspondingly low, but  r e t u r n s  of  one and two ocean 
~) recoc ious  males was e x c e l l e n t  (Tables 6 and 7 ) .  

Uascd on age c l a s s  d a t a  c o l l e c t e d  a t  t h e  ca rcas s  weir  i n  1978, t h e  1979 
escapement o f  s ix-year -o ld  chinook (1.4) should be very weak, t h e  r e t u r n  
o f  f ive-year-olds  (1.3) f a i r l y  s t rong ,  and t h e  r e t u r n  of four-year-old 
jacks ( 1 . 2 )  very s t rong .  

A t  p r e sen t ,  it appears t h a t  t h e  1980 spawning run o f  t h r e e  and four  
ocean chinook ( f i v e  and s ix-year -o lds)  should be very s t rong .  

1)uring recovery of  chinook ca rcas ses  a t  and above t h e  Nakina wei r ,  15 
three-year -o ld  (1.1) adipose c l ipped  precocious males were observed and 
sampled. These f i s h  had been tagged a s  smolts during Apr i l  and May, 
1977,  near  t h e  mouth of  Taku River .  A t o t a l  o f  5,294 were tagged with 
code 5-8 between Apr i l  20 and May 11 and 4,555 wi th  code 5-9 between 
blay 1 2 ,  and May 29. Of t h e  15 chinook recovered without  adipose f i n s ,  
11 had micro-wire t a g s  i n  t h e i r  snout ,  two had no t a g s  and two were 
recovered minus t h e i r  heads, which had been ea t en  by p reda to r s .  O f  t h e  
11 micro-wire t a g s ,  f i v e  r ecove r i e s  of  each code were made and one t a g  
was l o s t  between t h e  f i e l d  and l a b  (Table 8 ) .  



Table  2. I n c i d e n t a l  c a t c h  o f  chinook salmon i n , t h e  d i s t r i c t  6 g i l l n e t  
f i s h e r y ,  1978. 

DATE 
HOURS 

BOATS F I SHED CHINOOK REMARKS 

June  19-20 

J u n e  26-27 

J u l y  3-7 

J u l y  10-12 

J u l y  17-18 

,July 24-25 

.July 31 - Aug. 2  

Aug. 7-8 

Aug. 14-17 

Aug. 21-23 

Aug. 28-31 

Dayl igh t  - Night 

Dayl igh t  - Night 

Dayl igh t  

Dayl i g h t  

Dayl i g h t  

Dayl igh t  - Nigh t  

Dayl igh t  

Dayl igh t  

Dayl igh t  - Night 

Dayl igh t  - Night 

Dayl igh t  - N i g h t  



T a b l e  3 .  Escapement of  chinook salmon i n t o  t h e  Nakina River.  

-- 

T o t a l  Chinook 
Date (Excludes Jacks)  

1960 Poor 

Poor 

3,050 

* Counts o f  t o t a l  r i v e r  no t  conducted--comparison made from ca rcas s  weir  
enumeration. 

** Carcass weir  moved about f i v e  mi les  downriver because of V i l l age  F a l l s  
Ba r r i e r .  



Table  4 .  Length frequency by age of female chinook salmon sampled a t  the  
Nakina carcass  weir ,  1978. 

Age Age Age 
(MEFT - m~) 1.3 1.4 1.5 

TOTALS 36 164 7 



Table 5. Length frequency by age of male chinook salmon sampled a t  t h e  
Nakina carcass weir,  1978. 

- 

(MEFT - mm) 1.1 - 1.2 - 1.3  - 1.4 1.5 - 

TOTALS 



'Fable 6 .  Tota l  chinook enumerated by sex a t  t h e  Nakina ca rcas s  weir and 
upr iver .  

Ytxar Female Ma1 e To ta l  Sex Rat io  

V ) ; i r t i a l  weir a t  G r i z z l y  Bar. 



T a b l e  -. Number and age of male and female chinook salmon sampled a t  t h e  hak ina  c a r c a s s  w e i r ,  by y e a r .  

MALE 

1973 

3 36 

853 

273 

242 

7 

FEMALE 

Age - 1956 195 7 1958 19.59 1973 1974 1975 1976* 1977 1978 

1 . 2  8 0 0 3 0 0 0 0 0 0 

1 . 3  2 8 7 2 74 469 778 210 197 38 206 298 3 6 

1 . 4  129 122 175 4 10 404 223 3 1 179 834 164 

* P a r t i a l  weir a t  G r i z z l y  Bar. 



T a b l e  8. J u v e n i l e  chinook salmon coded wire  tagging - recovery information, 
1978. 

Date 

ilug. 2 3  

Aug. 15 

f \ :~g. 15 

Aug. "3 

Aug. 10 

Aug. 1 2  

Area Brood 

Nakina weir  1975 

Nakina weir  1975 

Nakina weir 1975 

Nakina weir 1975 

Nakina weir  1975 

Nakina weir  1975 

Nakina weir  1975 

Nakina weir  1975 

Nakina weir  1975 

Nakina weir  1975 

Nakina weir  1975 

Nakina weir  1975 

Nakina weir  1975 

Nakina weir  1975 

Nakina weir  1975 

Mid- eye 
Age Data Code Or ig in  Fork Length 

1.1 5- 9 Mains tem Taku 330 mm 

1.1 5-9 Mainstem Taku 310 mm 

1.1 adipose c l i p  Mainstem Taku 335 mm 
no t a g  

1.1 5-8 Mainstem Taku 355 mm 

1.1 5-9 Mainstem Taku 335 mm 

1.1 5-8 Mainstem Taku 410 mm 

1.1 envelope had Mainstem Taku 380 m m  
hole- - tag  l o s t  

1.1 5- 9 Mainstem Taku 330 mm 

1.1 5-8 Mainstem Taku 295 mm 

1.1 5-8 Mainstem Taku 360 mm 

1.1 5-8 Mainstem Taku 330 mm 

1.1 5- 9 Mainstem Taku 310 mm 

1.1 adipose c l i p  Mainstem Taku 355 mm 
no t a g  

1.1 no head + Mainstem Taku . . . 
adipose c l i p  

1.1 no head + Mainstem Taku . . .  
adipose c l i p  



711e f i r s t  ocean r ecove r i e s  o f  micro-wire tagged chinook salmon of  Southeast  
o r i g i n  should be during t h e  summer of  1979 when t h e  Taku River  smolts 
tagged during Apr i l  and May o f  1977, reach t h e  711 mm t o t a l  l ength  (28 i n )  
minimum s i z e .  

Peak escapement e s t ima te s  of o t h e r  chinook salmon spawning t r i b u t a r i e s  
monitored annual ly on t h e  Taku River i s  presented  i n  Table 9. 

Ef fec t  o f  Catch and Release on Prespawning and Spawning Chinook Salmon: 

The s p o r t  f i s h i n g  p re s su re  on chinook salmon i n  t h e  Nakina River  i s  
increas ing  annual ly.  Recent r e p o r t s  have been rece ived  t h a t  up t o  60 
chinook p e r  day a r e  being caught and re leased .  In  an at tempt  t o  determine 
t h e  e f f e c t  on spawning success  of  captur ing  and r e l e a s i n g  prespawning 
and spawning chinook salmon on commonly used s p o r t  gea r  a s tudy  was 
planned f o r  1978. Prespawning and spawning chinook were t o  be captured  
and re leased  above t h e  Nakina ca rcas s  weir ,  u t i l i z i n g  s i m i l a r  techniques 
used down r i v e r  a t  t h e  s p o r t  f i s h  camps. Captured f i s h  would be marked 
by removal o f  t h e  adipose f i n .  Comparisons o f  spawning success  could 
then be made between marked and unmarked chinook recovered a t  t h e  
Nakina ca rcas s  weir ,  and during up r ive r  surveys.  

Problems were encountered with t h e  s t a t u s  o f  t h e  land t h e  Department of 
F i s h  and Game cabin  was b u i l t  on, and by t h e  t ime t h e  problem was negot ia ted  
i t  was too  l a t e  t o  conduct t h e  proposed s tudy.  I t  i s  recommended t h a t  
t h e  s tudy be conducted during June and J u l y  o f  1979. 

Juven i l e  Chinook S tud ie s :  

In an at tempt  t o  i nc rease  t h e  e f f i c i e n c y  and ca tch  o f  chinook salmon 
smolts i n  minnow t r a p s  during t h e  1978 sp r ing  out-migrat ion,  cap tur ing  
and tagging a c t i v i t i e s  were conducted about 16.1 km (10 mi) u p r i v e r  from 
t h e  1977 sp r ing  opera t ion  (Kissner ,  1978). I n  t h i s  upper a r e a  more 
cover and log jams a r e  ava i l ab l e .  

I n i t i a l  minnow t rapping  which was conducted during Apr i l  3 and 4 by 
h e l i c o p t e r ,  i nd i ca t ed  t h a t  t h e  good numbers o f  r e a r i n g  chinook observed 
on t h e  King Salmon F l a t s  during t h e  f a l l  apparent ly  had moved f r o m  t h e  
a r ea .  Good ca tches  were made from t h e  v i c i n i t y  o f  Tulsequah t o  t h e  edge 
of t h e  "Fla t s" .  

11 f i e l d  camp was e s t a b l i s h e d  a t  George Bacon's Cabin a t  Tulsequah on 
Apr i l  11 and t r app ing  continued u n t i l  May 15. During t h e  f i r s t  week o f  
opera t ion ,  while  t h e  water  was low and c l e a r ,  n e a r l y  50% o f  t h e  t o t a l  
ca tch  was made. A t o t a l  o f  9,550 chinook smolts (Table 10) averaging 
7 0 . 3  mm FL ( 2 . 7 7  i n )  (Table 11) were captured and tagged. An a d d i t i o n a l  
1,958 coho smolts  and juven i l e s  were i n c i d e n t a l  caught and tagged. 

In f u t u r e  yea r s ,  ope ra t ions  should begin i n  t h e  Tulsequah a r e a  a s  soon 
as  t h e  a r e a  i s  i c e  f r e e .  This  r e q u i r e s  t h a t  a boa t  be l e f t  over  w in te r  
a t  Tulsequah, a s  t h e  mouth o f  t h e  r i v e r  i s  usua l ly  t h e  l a s t  a r e a  t o  



Table 9. Peak escapement of  chinook salmon i n  t h e  Taku River  t r i b u t a r i e s ,  
1951-1978. 

Year Nakina Kowatua Tatsamenie Dudidontu Tse t a  Nahlin 

5,000 
9,000 
7,500 
6,000 
3,000 
1,380 
1,500 
2,500 
4,000 
Poor 
Poor 
... 
... 
... 

3,050 
... 
... 
... 
... 
... 
... 

1,000 
2,000 
1,800 
1,800 
3,000 
3,850 
1,620 

C = water g l a c i a l  
E = water c l e a r  



'['able 10.  Native chinook salmon juven i l e s  and smol t s  tagged by brood yea r ,  
code, and r i v e r  system i n  Southeas t  Alaska during 1978. 

BROOD 
RIVER NUMBER CODE DATES SIZE YEAR 

Mainstem Taku 

Mainstem Taku 

blainstem Taku 

~ l a i ~ i s t e m  Taku 

Mainstem S t i k i n e  

b/r~instem S t i k i n e  

blainstem S t i k i n e  

L i t t l e  Tahl tan  
(S t ik ine )  

L i t t l e  l 'ahltan 
(S t  i kine) 

Mainstem Taku 

Mninstem Taku 

Apr i l  13-21 70.3 mm 

Apr i l  23-7 70.3 mi 

May 9-11 70.3 rnrn 

May 12-16 70.3 mm 

Apr i l  24 - blay 18 73.9 mm 

Apr i l  24 - May 18 73.9 mm 

Apr i l  24 - May 18 73.9mm 

Sep t .  10-26 63.6 mm 

Sep t .  11-14 63.6 rnrn 

Sep t .  23 - Nov. 3 63.9 mm 

Sept .  23 - Nov. 3 63.9 mm 



Table 11. Length frequency i n  mm of chinook salmon smolt sampled on t h e  
Taku River during Apr i l  - May, 1978. 

- - -- 

Fork Length (mm) n Fork Length (mm) n 

n = 921 
x Length = 70 .3  mm 



break up i n  t h e  spr ing .  Capturing and tagging o f  chinook smolts  should 
cont inue u n t i l  t h e  r i v e r  l e v e l  r i s e s  0.91 o r  1.22 m (3  o r  4 f t )  and t h e  
~ v ~ i t e r  becomes murky, u sua l ly  around May 5-10. 

F a l l  f i e l d  opera t ions  t o  cap tu re  and micro-wire t a g  young-of-the-year 
chinook began on September 20 and were completed on November 4 .  The 
water  remained low and r e l a t i v e l y  c l e a r  during September, and during t h e  
f i r s t  10 days over 26,000 chinook were captured  and tagged. Heavy r a i n s  
during t h e  ma jo r i t y  o f  October,  with a s soc i a t ed  high and muddy water ,  
caused ca tches  t o  dec l ine ;  during October and e a r l y  November only  about 
13,000 juven i l e  chinook were tagged. A summary o f  tagged chinook by 
code, is presented  i n  Table 10. The chinook averaged 63.9 mm FL (2.52 i n )  
(Table 1 2 ) .  

F a l l  t rapping  f o r  j uven i l e  chinook i s  much more e f f i c i e n t  than t rapping  
smolts i n  t h e  sp r ing ;  however, tagging i n  both t h e  sp r ing  and f a l l  using 
separate codes w i l l  permit  us t o  e s t ima te  overwinter  f reshwater  m o r t a l i t y .  

1:ffect o f  Delayed Release on Migrat ion o f  Native Taku River  Chinook Smolts: 

Because l e s s  than  50,000 chinook smolts  were captured  and tagged on Taku 
River during Apr i l  and May, t h e  experiment on e f f e c t  o f  delayed r e l e a s e  
on migra t ion  was not  completed. 

S t i k i n e  River S tud ie s  

D r i f t  G i l l n e t  Fishery i n  t h e  S t i k i n e  River:  

'l'he spr ing  d r i f t  g i l l n e t  f i s h e r y  f o r  chinook salmon which opera tes  nea r  
t he  mouth of  t h e  S t i k i n e  River was c losed  during 1978 by t h e  Alaska 
Hoard of F i s h e r i e s  t o  at tempt  t o  r e b u i l d  t h i s  deple ted  chinook run. 

1:s capcment : 

Past in te rv iews  with Tahl tan  informants  i nd ica t ed  t h a t  t h e  Tahl tan  River 
:;ystem was t h e  major chinook salmon spawning t r i b u t a r y  o f  t h e  S t i k i n e  
River and a survey by h e l i c o p t e r  during 1975 confirmed t h e  importance o f  
t h e  'Tahltan system (Kissner ,  1976). 

'l'he S t i k i n e  River chinook escapement was b e t t e r  than  a n t i c i p a t e d  a s  a 
l a r g e  l a n d s l i d e  blocked access  i n  1965 and 1966 i n t o  t h e  Tahl tan River .  
In 1966 only 318 chinook were a i r l i f t e d  over  t h e  b a r r i e r ,  and 1978 was 
t h e  second cyc le  r e t u r n  from t h e  1966 escapement. During the  peak o f  
spawning 632 chinook were observed i n  t h e  L i t t l e  Tahl tan  River  (Table 13) 
and 756 i n  t h e  g l a c i a l  Tahl tan  River.  

.Juvenile Chinook S tud ie s :  

During May and November, 1977, a t tempts  were made t o  determine h a b i t a t  
p reference  and number of  j uven i l e  chinook t h a t  could be captured  by 
ba i t ed  minnow t r a p s  f o r  coded wire  tagging.  Resul t s  i nd ica t ed  t h a t  t h e  



Table 12.  Length frequency i n  mm of young-of-the-year chinook salmon 
sampled on t h e  mainstem Taku River  during October, 1978. 

Fo rk  Length (mm) n Fork Length (mm) n Fork Length (mm) n 

2 3 9 4 1 
16 95 0 
2 2 96 1 
17 
2 2 n = 966 
8 x Length = 63.9 mm 
8 
9 

11 
1 2  
8 
8 
7 
4 
4 
5 
3 
1 
4 
3 
1 
0 
1 



Table 13 .  Peak escapement e s t ima te s  o f  chinook salmon i n  t h e  Tahl tan  and 
L i t t l e  Tahl tan  r i v e r s .  

Year 

1956 

Date 

August 1 1 

J u l y  21 

August 6 

August 7 

August 5 

August 1 3  

August 7 

J u l y  30 

J u l y  26 

LITTLE TAHLTAN RIVER 

Chinook 

334 jacks 
493 a d u l t s  

199 

790 

Remarks 

Hyland Ranch t o  Tahltan 
River  

Too e a r l y - - f i s h  schooled 

314 mile  below Hyland t o  
1 1/2 mi les  below Saloon 

Fish  i n  poor  condi t ion- -  
survey t o o  l a t e  

1/4 mi le  below Hyland 
Ranch t o  a mi le  o r  two 
below Saloon 

Canadian survey 

Many spawned-out 

Conditions f a i r  

Peak spawning 

Mostly schooled 

MAINSTEM TAHLTAN RIVER 

Year Date Chinook Remarks 

1975 August 13  2,908 Clear  

1976 August 20 120 Late 

1977 J u l y  30 + 
August 18 

Glac i a l  

1978 August 8 756 Glac i a l  



lower mainstem S t i k i n e  d i d  not  appear t o  be a  major r ea r ing  a r e a  f o r  
j uven i l e  chinook because o f  lack  o f  cover ,  few log jams, and a  bottom 
composed mainly of  mud and s i l t  (Kissner ,  1978). 

E f f o r t s  during 1978 were thus  d i r e c t e d  a t  cap tur ing  downstream migrat ing 
chinook smolts  i n  t h e  mainstem and i n v e s t i g a t i o n  o f  a reas  of  concent ra t ions  
of r ea r ing  juven i l e s  i n  t h e  headwaters.  

During Apr i l  18 through May 18 d a i l y  captur ing  and coded wire  tagging of 
chinook and coho salmon was conducted on t h e  mainstem S t i k i n e  between 
t h e  II. S. -Canadian border  and a  po in t  approximately 3.2 km (2 mi) above 
t h e  I skut  River  and on t h e  Lower I sku t  and Katete  r i v e r s .  

Approximately 100 t r a p s  were d ispersed  i n  t h i s  a r e a  and checked and 
r e b a i t e d  d a i l y .  A s  water  l e v e l s  f l u c t u a t e d  almost d a i l y ,  t r a p s  were 
moved t o  t a k e  advantage of eddies  and o t h e r  types  of  h a b i t a t  more l i k e l y  
t o  hold f i s h .  Catch p e r  t r a p  of  both chinook and coho was extremely low 
and during t h e  1-month pe r iod  only 666 chinook smolts averaging 73.9 mm FL 
(2.91 in )  (Table 14 ) ,  and 3,785 juven i l e  coho were tagged. An add i t i ona l  
507 chinook smolts were tagged nea r  t h e  mouth of  t h e  S t i k i n e  River  by 
t h e  Coho Tagging P ro jec t .  

Because of  t h e  poor  success  i n  captur ing  chinook smolts  i n  t h e  lower 
r i v e r  a  pre l iminary  survey was conducted on J u l y  25-26 t o  t r a p  seve ra l  
of t h e  headwater spawning t r i b u t a r i e s .  Minnow t r a p s  were d ispersed  v i a  
h e l i c o p t e r  on t h e  Chutine, Tahl tan  and L i t t l e  Tahl tan r i v e r s  and soaked 
overnight .  Juven i l e  chinook were captured i n  a l l  t h r e e  t r i b u t a r i e s  
(Table 15) but  t h e  h ighes t  d e n s i t i e s  were observed i n  t h e  L i t t l e  Tahl tan  
River,  where 472 chinook were captured i n  e i g h t  minnow t r a p s .  

Minnow t rapping  conducted on August 31 ind ica t ed  t h a t  t h e  juveni le  
chinook were s t i l l  i n  t h e  L i t t l e  Tahl tan i n  numbers s u f f i c i e n t  f o r  a 
coded wire tagging program. 

A f i v e  person crew captured and tagged 8,042 young-of-the-year chinook 
averaging 63.6 mm (2.5 i n )  during September 5-15 on t h e  L i t t l e  Tahl tan 
River  (Table 16) . The number of  chinook captured by b a i t e d  minnow t r a p s  
was lower than  a n t i c i p a t e d ;  however, a  weir  which was f i shed  f o r  f i v e  
n igh t s  i nd ica t ed  t h a t  a  downstream migra t ion  o f  j uven i l e s  was i n  progress  
(Table 17) .  A d i f f e r e n c e  of  nea r ly  10 mm (.39 i n )  i n  average s i z e  was 
noted between f i s h  sampled a t  t h e  weir  and i n  minnow t r a p s  (Table 18 ) .  

Limited se in ing  conducted during May, 1978 ind ica t ed  t h e  p o s s i b i l i t y  o f  
captur ing  numbers of  juveni les  i n  t h e  mainstem f o r  coded wire  tagging ,  
thus  next  y e a r s t  e f f o r t s  should be aimed a t  s e in ing  i n  t h e  mainstem and 
captur ing  juven i l e s  i n  t h e  sma l l e r  t r i b u t a r i e s  by minnow t r a p  and s e i n e .  

Juven i l e  Chinook S tud ie s  on t h e  Unuk and Chickamin Rivers  

To determine t h e  f e a s i b i l i t y  o f  captur ing  l a r g e  numbers of j uven i l e  
chinook f o r  coded wire  tagging,  minnow t r app ing  was conducted by h e l i c o p t e r  
on t h e  Unuk River  and seve ra l  o f  i t s  c l e a r w a t e r  t r i b u t a r i e s .  Extremely 



'Table 14. Length frequency i n  mm of  chinook salmon smolts  sampled on t h e  
S t i k i n e  River  during May, 1978. 

Fork Length (mm) 

56 o r  l e s s  
5 7 
58 
59 
6 0 
61 
6 2 
6 3 
6 4 
6 5 
6 6 
6 7 
6 8 
69 
70 

Fork Length (mm) n 

To ta l  sampled = 750 

x Length = 73.9 mm 



l 'able 15. Juven i l e  chinook salmon captured by b a i t e d  minnow t r a p s  on t h e  
Chutine, Tahl tan  and L i t t l e  Tahl tan  r i v e r s ,  J u l y  25-26, 1978.  

- -- --- - - - - 

R I V E R  TRAPS CATCf I 

Chutine - j u s t  below Pendant Creek 5 10 chinooh, -5 cello 

Chutine - j u s t  below Triumph Creek 5 13  chinooh, 1 coho 

Chutine - two mi les  below Chutine Lake 5 nlany Do1 l y  Vardc~i  

Mainstem Tnhltan - nea r  Bear Creek 4 -32 chinooh 

Mainstan 'I'allltan - nea r  Beat ty Creek 4 4 chinooh 

L i t t l e  Tahl tan  - Salon a r e a  8 472 chinooh 

Chinook 2 l eng th  = 55.9 mm F.L.  

n = 48 



'Table 16. Number of  minnow t r a p s  checked and chinook tagged and r e l eased  
a f t e r  cap ture  by minnow t r a p s  and a t  weir ,  L i t t l e  Tahl tan River ,  
1978. 

MINNOW MINNOW TRAP WEIR TAGGED 
1)tITli TRAPS CHECKED TAGGED AND RELEASED AND RELEASED CODE 

S e p t .  6 

S c p t .  7 

S c j ~ t  . 8 

S e p t .  9 

S e p t .  10 

S e p t .  11 

S c p t .  11 

S c p t .  1 2  

S c p t .  15  

S c p t .  1 4  

I I .  J uven i l e  chinook salmon captured a t  t h e  L i t t l e  Tahl tan Rivcr  
temporary weir ,  1978. 

DATE 

September 7 

September 8 

September 9 

September 10 

September 11 

CHINOOK ENUMERATED 



Table 18. Length frequency i n  mm of  young-of-the-year chinook salmon 
sampled on t h e  L i t t l e  Tahl tan River during September, 1978.  

Fork Length (mm) 

48  o r  l e s s  
4 9 
5 0 
5 1 
5 2 
53 
5 4 
5 -7 
5 0 
5 7 
5 8 
5 9 
6 0 
6 1 
6 2 
6 3 
b4 
6 5 
6 i) 
6 7 
6 8 
6 9 
7 0 

Weir 
n 

Minnow 
Trap n Fork Length 

Weir 
n 

b l i  nnoh 
-I'r.q~' n 

TOTAL SAMPLED 179 

2 Length = 71.5 mm 



I ~ l g t i  water during October and e a r l y  November and a co ld  snap which f roze  
t h e  r i v e r  s h o r t l y  t h e r e a f t e r  caused t h e  survey t o  be postponed u n t i l  
1)cccrnber 1. 

I.vcn LV i tll water  temperatures  o f  0.6-1. l 0c  (33-34 '~)  minnow t r a p s  i nd ica t ed  
th' t t  good numbers of j uven i l e  chinook were r ea r ing  i n  t h e  mainstem Unuk 
('l'able 19) .  Trap ca tches  i n  t h e  c l ea rwa te r  t r i b u t a r i e s  were very poor.  

Mirlnow t rapping  and coded wire tagging o f  j uven i l e  chinook should be 
cor~ducted during October,  1979, on t h e  Unuk River.  

Minnow t rapping  was not  conducted on t h e  Chickamin River  a s  planned, a s  
tllc s h o r t  day l igh t  hours i n  e a r l y  December d id  not  permit  t rapping  both 
t h e  Unuk and Chickamin r i v e r s  during t h e  same time period.  Because of  
very  low escapements i n t o  t h e  Chickamin during t h e  l a s t  s eve ra l  years  it 
appears t h a t  few juven i l e s  would be captured,  and it i s  recommended t h a t  
e f f o r t s  be concent ra ted  on t h e  Unuk system. 

I.scapement i n  Other  Areas of  Southeas t  Alaska 

11 sumnary o f  escapement enumeration i n  chinook salmon systems monitored 
; i~lnual ly i s  presented  i n  Table 20. 
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Table 19. Minnow t r a p  ca tches  o f  chinook, coho, Dolly Varden and cu l th roa t  
on t h e  Unuk River ,  December 1 - 2 ,  1978. 

1, S e t  two mi les  up on mainstem - 10 t r a p s  
30 chinook 49 coho 47 D . V .  3 C,T. 

2 .  Bend - t h r e e  mi les  up - 6 t r a p s  
37 chinook 1 3  coho 38 D . V .  

3. Clear  Creek - 7 t r a p s  
3 chinook 40 coho 10 D.V.  

4 .  Genes Lake Creek - 34°F - 6 t r a p s  
1 chinook 240 coho 75 D.V. 

5. Cripple  Creek - 3 5 " ~  - 7 t r a p s  (lower,  below t r e e s )  
19 chinook 175 coho 113 D . V .  

6 .  ~ a i n s t e m  - near  Lake Creek - 7 t r a p s  
107 chinook 37 coho 77 D . V .  

7. Two mi les  below Lake Creek on mainstem - 18 t r a p s  
106 chinook - mostly i n  mainstem 185 coho 200 D . V .  - s i d c  i ; lou~ : f i~ ,  

8. I-Iulakon River - 7 t r a p s  - below forks  
7 chinook 222 coho 50 D . V .  

(;rand To ta l s :  310 chinook 961 coho 610 D.V. 3 C.T. 

x Length (F  . L. ) chinook = 64.7 rnm 

n = 50 

12-1-78 Water Temp. 34°F - Main Unuk 

1 2 -  2- 78 Water Temp. 33OF - Main Unuk 



'Table 20. Peak escapement e s t ima te s  of  chinook salmon i n  Southeast  Alaska 
r i v e r s ,  1961 through 1978. 

Unuk River  

Year Chinook Method 

Chickamin River  

Foot 
A i r  
A i r  
A i r  
A i r  
A i r  
A i r  

Hel icopter  
Hel icopter  
Hel icopter ,  

Weir- foo t  
He l i cop te r ,  

Weir-foot 

Year Chinook Method 

Ground 
A i r  
A i r  
A i r  
A i r  

Hel icopter  
Hel icopter  
He l i cop te r  
Hel icopter  
Hel icopter  
Hel icopter  

Kine Salmon River (Admiralty I s l and )  

Foot 
Foot 
Foot 
Foot 
Foot 
Foot 
Foot 

Foot, He l i cop te r  
Foot,  Hel icopter  
Foot,  Hel icopter  



Table 20. (cont . )  Peak escapement es t imates  of chinook salmon i n  Southeast  
Alaska r i v e r s ,  1961 through 1978. 

Wilson - Blossom River 

Year Chinook Method 

68 Ground 
825 A i r  
500 A i r  
166 Hel icopter  
153 Hel icopter  

68 Hel icopter  
1 1 2  Hel icopter  
143 Hel icopter  

Keta River  

Year Chinook Method -- 

Foot 
Foot 
Foot 
Foot 
Foot 
A i r  
A i r  
A i r  
A i r  

Ground 
f Ie l icoptcr  
He l i cop te r  
Hel icopter  
kielicoptel- 



'l.d,le LO. ( c o n t . )  Peak escapement e s t i m a t e s  o f  chinook salmon i n  Southeas t  
Alaska r i v e r s ,  1961 through 1978. 

- - 

S i t u k  River  

Year Method - Chinook 

1928 1,224 Weir 
1929 3,559 Weir 
1930 1,455 Weir 
1931 2,967 Weir 
1932 1,978 Weir 
1933 ... . . . 
1934 1,486 Weir 
1935 638** Weir 
1936 816 Weir 
1937 1,290** Weir 
1938 2,668** Weir 
1939 2,117 Weir 
1940 903 Weir 
1941 2,594 Weir 
1942 2,543 Weir 
1943 3,546"" Weir 
1944 2,906 Weir 
1945 1,458 Weir 
1946 4,284 Weir 
1947 5,077 Weir 
1948 3,744 Weir 
1949 1,978 Weir 
1950 2,011 Weir 
1951 2,780 Weir 
1952 1,459 Weir 
1953 1,040 Weir 
1954 2,101 Weir 
1955 1,571 Weir 
1971 964 Weir 
1972 400 F l o a t  
1973 510 F l o a t  
1974 702 F l o a t  
1975 1,180 F l o a t  
1976 1,933 Weir 
1977 1,872 Weir 
1978 1,103 Weir 

-- 

* Probably chum salmon 
X * Weir ou t  p a r t  o f  t h e  t ime  
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